This study was conducted during two seasons of 2003/2004 and 2004/2005 to study the effect of poultry manure at (5,10 
INTRODUCTION
Fennel (Foeniculum vulgare, L.) belongs to family Apiaceae (Umbelliferae). The volatile oil is composed of the following constituents: α pinene, camphor, d-phyllandrene, dipentene, d. fenchone, anethole, methyl chavicol, anisaldehyde, feniculin and anisic acid, (Guenther, 1961) . Fennel is used as a popular flavoring agent in culinary preparation, bread, and pastry confectionery. Further more, the fruits and essential oil of fennel are used as diuretic or expectorant and to relieve spasms as well as flatulence and to promote secretions. Morelli et al. (1983) reported that, fennel exhibits carminative, diuretic, ant inflammatory, antimicrobial galactogogue and oestrogenic activities. Poultry manure affecting growth, yield and chemical constituents of many aromatic plants; Abd El-Latif (2006) on Salvia officinalis and Mona et al. (2008) on fennel and salvia plants.
Chemical fertilization was studied by many authors; Sakr (2001) on Mentha piperita; Mohsen (2002) on Ocimum basilicum L.; Abd EL-Azim (2003) and Abd EL-Latif (2006) on Salvia officinalis, L.
Bio-fertilizers application affecting growth, yield and chemical constituents of many aromatic plants; Salman (2004) 
MATERIALS AND METHODS
The present study was carried out during two successive seasons of 2003/ 2004 and 2004/ 2005 at the experimental Farm of EL-Kassassin station, Agriculture Research Center, to study the effect of organic manure (poultry manure), chemical fertilizers (NPK) and bio-fertilizers (Active dry yeast, vitamin B1 and nitrobein) on growth, yield, oil production and chemical composition of fennel (Foeniculum vulgare, Mill) plants.
Seeds (fruits) obtained from Medicinal and Aromatic Plants Research Center, Dokki, Giza, were sown on 15th November in the two seasons in sandy soil at a distance of 30 cm between hills (one plant/ hill) and 100 cm between rows. The layout of the experiment was split plot design as it included 24 treatments with three replicates. Each replicate contained 20 plants.
The physical and chemical properties of the experimental area are shown in Tables A, B. Plants in the main experimental plots were fertilized by poultry manure at 5, 10 and 20 m 3 / fad./ season which added 15 days before sowing date. Plants in sub plots were treated with NPK fertilizers at (100:100:50 or 200:200:100 kg/ fad./ season) using ammonium sulphate (20.6% N) , calcium superphosphate (15.5% P 2 O 5 ) and potassium sulphate (48% K 2 O) at two equal doses, the first dose was applied 45 days after sowing and the second was added after 30 days from the first one. Active dry yeast at 2, 4 g/ L and Vitamin B 1 at 25, 50 ppm were added as spraying twice per season, the first was applied after 45 days from sowing, and the second was applied after 15 days from the first one. Nitrobein as a bio source of nitrogen was applied during sowing seeds at 500 or 1000 g/fad./season.
Data on plant height, number of main branches/ plant, fresh and dry weights of leaves and stems (g/ plant during milky stage), number of umbels/ plant, fruit yield (g/ plant). The samples were dried in an electric oven at 70 o C till a constant weight. Essential oil percentage and oil yield (ml)/ plant were determined as described by British Pharmacopoeia (1963). Gas Liquid Chromatography (GLC) analysis of essential oil was performed using Hewlett Packard Gas Chromatograph apparatus with the following specifications: Capillary column Ultra 2(cross-linked 5% ph.me., silicon) 25m X0.32 m X0.52 µL film thickness. Nitrogen, hydrogen and air flow rates 30, 30 and 300 ml/ min, respectively. Injection temperature of 250 Bunzen et al.(1969) and total carbohydrates contents were determined as described by Herbert et al.(1971) .
The statistical analysis was carried out using Least Significant Differences (LSD) test at 0.05% according to Snedecor and Corchran (1972) .
RESULTS AND DISCUSSION

Plant height:
Data in Table 1 showed that, poultry manure at 10 and 20 m 3 / fad. had a significant effect on plant height compared to poultry manure at 5m Concerning the effect of chemical and bio-fertilizers on plant height, the data in Table 1 showed that, the high rate of NPK (200:200:100 kg/ fad.) significantly increased plant height compared with NPK at 100:100:50 kg/ fad.). Also, the highest rates of bio-fertilization treatments significantly increased plant height compared with the lowest concentration in both seasons. These results are in harmony with those obtained by Amber et al. (2008) on basil plant showed that, increasing fertilizer dosage increased plant height. Also, Abd-EL-Latif (2006) on Salvia officinalis found that active dry yeast application increased plant height.
Concerning interaction between organic, chemical and bio-fertilizers, the results showed that, NPK fertilization at (200:200:100 kg/ fad.) plus poultry manure at 20 m 3 / fad. gave the tallest plants compared with nitrobein at 500 g/ fad. plus poultry manure at 5m 3 / fad. which gave the shortest plants.
Number of main branches/plant:
Data in Table 1 showed that, there were significant differences on number of main branches per plant due to poultry manure application at 10 or 20 m 3 / fad., compared with poultry manure at 5 m 3 / fad. in the two seasons. The best results were obtained by poultry manure at 20 m 3 / fad. as compared with the other two rates (5 or 10 m 3 / fad.). These results are in harmony with those obtained by Abd-EL-Latif (2006) on Salvia officinalis, L and Mona et al. (2008) on fennel and salvia plants.
Concerning chemical and bio-fertilizers, data presented in Table 1 showed that, NPK at (100:100:50) and (200:200:100) kg/ fad. gave the highest number of main branches in both seasons, followed by active dry yeast at the rate of ( 2 or 4 g/ L) compared to vitamin B 1 at (25 or 50 ppm) and nitrobein at (500 or 1000 g/ fad.) . These results are in accordance with the findings obtained by Ali (2001) on Calendula officinalis and Abd EL-Latif (2006) on Salvia officinalis, they found that, active dry yeast significantly increased number of main branches.
Concerning the interaction between poultry manure, chemical and biofertilizers, NPK at (200:200:100) kg/ fad., plus poultry manure at 20 m 3 / fad., significantly increased number of main branches compared to nitrobein at 500 g/ fad. plus poultry manure at 5 m 3 / fad., which gave the lowest number of branches/ plant.
Leaves fresh and dry weights (g/plant):
Data presented in Table 2 showed that poultry manure at 10 and 20 m Concerning the effect of NPK and bio-fertilizers, NPK treatments showed a significant increment in leaves fresh and dry weights in the first and second seasons, followed by active dry yeast at (2 or 4 g/ L), vitamin B 1 treatments at (25 or 50 ppm) compared with nitrobein treatments which gave the lowest fresh and dry weights of leaves in both seasons. The most effective treatment was NPK at 200:200:100 kg/ fad. in both season, which gave the heaviest fresh and dry weights. Similar results were obtained by Abd EL-Azim (2003) and Abd EL-Latif (2006) on Salvia officinalis. L. They showed that NPK fertilization increased leaves fresh and dry weights/ plant. Also, Salman (2004) on Osmium basilicum and Abd EL-Latif (2006) on Salvia officinalis.L. They showed that, active dry yeast increased leaves fresh and dry weights/ plant.
Interaction between organic, chemical and bio-fertilizers, significantly affected leaves fresh and dry weights/ plants. In both seasons, the heaviest leaves fresh and dry weights were obtained from plants treated with NPK at 200:200:100 kg/ fad, plus poultry manure at 20 m 3 / fad, while the lowest fresh and dry weights were obtained for nitrobein at 500 g/ fad, plus poultry manure at 5 m 3 / fad.
Stems fresh and dry weights (g/ plant):
Data recorded in Table 3 showed that, poultry manure at 10 and 20 m 3 / fad., significantly increased stems fresh and dry weights in both two seasons /fad., increased stems fresh and dry weights/ plant. Both NPK and bio-fertilizers application significantly increased stems fresh and dry weights in the first and second seasons. The most effective treatments were NPK at (200:200:100) and (100:100:50) kg/ fad. in both seasons, which gave the heaviest stems fresh and dry weights followed by active dry yeast at 2 or 4 g/ L) , vitamin B 1 at (25 or 50 ppm) compared with nitrobein at 500 or 1000 g/fad. which gave the lowest values. These results are in accordance with the findings of Morsy (1999) on Thymus vulgaris and Abd EL-Latif (2006) on Salvia officinalis. L. They showed that, NPK fertilization increased stems fresh and dry weights.
Interaction between poultry manure, NPK and bio-fertilizers application had a significant effect on stems fresh weight in the first and second seasons. NPK application at (200:200:100) kg/ fad., plus poultry manure at 20 m 3 / fad., gave the heaviest stems fresh and dry weights compared with nitrobein at 500 g/ fad. plus poultry manure at 5m 3 / fad., which gave the lowest values in both two seasons.
Number of umbels per plant:
Data presented in Table 4 showed that, poultry manure significantly increased number of umbels in both seasons. Poultry manure at 20 followed by 10m 3 /fad. were the most effective treatment which gave the highest values compared to poultry manure at 5m 3 / fad. which gave the lowest values in the first and second seasons. Similar results are obtained by Mona et al. (2008) on fennel plants.
Concerning the effect of NPK and bio-fertilizers, the data showed that, NPK and bio-fertilizers significantly increased number of umbels/ plant in both two seasons. The best results were obtained by NPK at (200:200:100), (100:100:50) kg/ fad. and active dry yeast at (2 or 4 g/ L) followed by vitamin B 1 at (25 , 50 ppm) compared with nitrobein at (500 and 100 g/ fad.) which gave the lowest number of umbels/ plant in both two seasons.
Regarding the interaction effect between poultry manure, NPK and biofertilizers. The application of NPK at (200:200:100) kg/ fad. and poultry manure at 20 m 3 / fad. gave the highest number of umbels/plant compared with nitrobein at 500g/fad. plus poultry manure at 5m 3 / fad. in the first and second seasons. These results are in agreement with those obtained by Ali (2002) on fennel, who found that, interaction between chemical and organic fertilizers increased number on umbels/plant.
Fruits yield/ plant:
Data presented in Table 4 showed that poultry manure at 10 and 20 m 3 / fad. significantly increased fruit yield/ plant in both two seasons. Poultry manure at 20 or 10 m 3 / fad. gave the highest values compared to poultry manure at 5m 3 / fad. in the first and second seasons. These results are harmony with those obtained by Hammam (1996) on Pimpinella anisum and Mona et al. (2008) on fennel plant. They found that, the high rate of organic manure significantly increased fruit yield/plant.
Both NPK and bio-fertilizers application significantly increased fruit yield/plant in both two seasons. NPK at (200:200:100) and (100:100:50) kg/ fad. gave the highest fruit yield followed by active dry yeast at 4 and 2 g/ L compared with vitamin B 1 at (25 , 50 ppm) and nitrobein at (500 , 1000 g/ fad.) in the first and second seasons . These results are in agreement with those obtained by EL Ghadban et al. (2003) on Ricinus communis, L., who found that the high rates of active dry yeast increased fruit yield /plant.
Regarding the interaction between poultry manure, NPK and biofertilizers, in the first, there was no significant effect on fruit yield /plant. In the second season, there was a significant effect on fruit yield/plant. The highest values were produced from plants treated with NPK at (200:200:100) kg/ fad. plus poultry manure at 20m 3 compared to nitrobein at 500 g/ fad. plus poultry manure at 5 m 3 / fad. which gave the lowest value. These results are in harmony with those obtained by Ali (2002) on fennel. Who found that, organic manure plus chemical fertilization increased fruit yield.
Volatile oil percentage:
Data presented in Table 5 showed that, poultry manure at 10 or 20 m 3 / fad. significantly increased volatile oil percentage in both seasons. Poultry manure at 10 or 20 m 3 / fad. gradually increased volatile oil percentage compared to poultry manure at 5m 3 /fad. in the first and second seasons. These results are in agreement with those obtained by Jacoub (1999) on Ocimum basilicum and Thymus vulgaris and Abd EL-Latif (2006) on Salvia officinalis, L. They found that, the highest rates of poultry manure significantly increased volatile oil percentage.
NPK and bio-fertilizers significantly increased volatile oil percentage in both two seasons. The best results were obtained by NPK at (200:200:100)and (100:100:50) kg/fad., which gave the highest volatile oil percentage followed by active dry yeast at (4 and 2 g/L) compared with vitamin B 1 at (25, 50 ppm) and nitrobein at (500 ,1000 g/fad.) in the first and second seasons. These results are in harmony with those obtained by Mohsen (2002) on Ocimum basilicum. They found that, NPK fertilization significantly increased volatile oil percentage.
Interaction between poultry manure, NPK and bio-fertilizers significantly increased volatile oil percentage in both seasons. The plants treated with NPK at 
Volatile oil yield/plant:
Data in Table 5 showed that poultry manure at 10 or 20 m 3 /fad. gradually increased volatile oil yield/ plant compared to poultry manure at 5m 3 /fad. in both two seasons. These results are in according with the findings obtained by Abd EL-Latif (2006) on Salvia officinalis, L and Mona et al. (2008) on fennel and salvia plants. They showed that, the high rate of organic manure fertilization significantly increased volatile oil yield/ plant.
Both NPK and bio-fertilizers application significantly increased volatile oil yield/plant in both two seasons. The most effective treatments were NPK at (200:200:100) and (100:100:50) kg/ fad., which gave the highest volatile oil yield/ plant followed by active dry yeast at 4 and 2 g / L compared with vitamin B 1 at (20 , 50 ppm) and nitrobein at (500 , 100 g/ fad.) , respectively in the first and second seasons. Similar results were obtained by Abd EL Latif (2006) on Salvia officinalis,L who found that, both NPK and active dry yeast treatments significantly increased volatile oil yield.
Interaction between poultry manure, NPK and bio-fertilizers had a significant effect on volatile oil yield/ plant in both two seasons. NPK at (200:200:100) kg/ fad. plus poultry manure at 20 m 3 /fad. gave the highest oil yield/ plant compared to plants treated with nitrobein at 500 g/ fad. plus poultry manure at 5m 3 /fad., which gave the lowest essential oil yield/ plant. Similar results were obtained by Ali (2002) on fennel plants, who found that, organic manure and chemical fertilization increased volatile oil yield/ plant.
GLC analysis of the essential oil:
Data on GLC analysis of essential oil in the second season are presented in Table 6 and Figures (1, 2, 3, 4, 5 and 6) . The data showed that, poultry manure at 20 and 10 m 3 / fad. gave the highest α-pinene, anise aldehyde, fenchone and anethole percentages but decreased estragole (methyl chavicol) compared to poultry manure at 5m 3 /fed. These results are in agreements with the findings obtained by Jacoub (1999) on Thymus vulgaris, showed that, the highest rate of poultry manure increased thymol and carvacrol percentages in oil. Sakr(2001) on Mentha piperita, showed that organic fertilization treatments increased menthol percentage in oil .
Both NPK and bio-fertilizers application increased the most essential oil components in the second season. NPK at (100:100:50), (200:200:100) kg/ fad. and active dry yeast at (2, 4 g/ L) increased α pinene, β-pinene, anise aldehyde, fenchone, menthyl chavicol (estragole), anethole percentages in the oil compared to vitamin B 1 at (20,50 ppm) and nitrobein at (500, 1000 g/ fad.). These results agreement with the
